276                 HYDROMETALLURGY OF COPPER
The fire and working doors are closed, so that the air enters solely through the coals on the grate, rare being taken that the burning mass does not become hollow, lest uncombined oxygen should get inside the furnace. The time of reduction in the compartment nearest the fire bridge varies from 9 to 12 hours-in the second it is about 18 hours, and in the third about 24 hours. The depth of the charge lying on the bed is about 0 in. During the time of reduction each compartment must be turned over twice, or even three times. Although during this time the damper is closed, a little air always enters the furnace; but the turning over is indispensable, as the mass would otherwise cake together. The time above stated refers to a bright red heat; a low heat is sufficient for reduction and the iron thus made is even better for the precipitation of copper; but as in this case much more time is required for reduction (up to 60 hours) this style of working does not pay. The fire place being so deep, fresh coal need only be thrown on twice or three times every 12 hours, say 1500 Ib. per ton of ore.
"The completion of the reduction is ascertained by testing. A small sample is taken out, put on an iron plate, covered with a brick until it has become cold, and 1 grm. of the (unoxidized) central part tested by a cupric sulphate solution of known strength, which is run from a burette on the spongy iron with frequent stirring; from time to lime a drop is put on a bright blade of iron, to see whether any stain of copper is produced upon it. When the reaction in any of the three compartments is finished, the damper is closed; two of the discharging boxes are run underneath the furnace, and their openings connected with the discharge pipes by an iron hoop luted with clay; then the charge is raked down into the boxes as quickly as possible. The boxes are then closed with the loose cover, run out again, and allowed to cool for 48 hours. They are then lifted by a crane, and the colters tire knocked; whereupon the bottom turns on its hinges and the whole mass of spongy iron readily falls out, owing to the box tapering upward. The sponge is then finely ground in a heavy ehillean mill 6 ft. jn diameter, and passed through a sieve with fifty holes per lineal inch. It is now ready for the precipitation of the copper.
The following is an analysis of sponge iron produced from purple ore, from Spanish pyrites.
Purple Ore           Sponge Iron
Ferric oxide,                       !).">. 10 per cent.        8.15 per cent.
Ferrous oxide,................ 2.40 per cent.
Metallic iron,                       .............      70.40 per cent.
(topper,                                 0.18 per cent.       0.24 per cent.
Load oxide,                          0.95 per cent..............
Lead,                                  .............        0.27 per cent.
Sulphur,                               0.07 per cent.       0.07 per cent.
Calcium oxide,                      0.20 per cent..............
Sodium oxide,                       0.13 per cent..............
Sulphur trioxide,                   0.78 per cent.
Alumina,                             .............        0.19 per cent.
Zinc                                    .............        0.30 per cent.
Silicious residue,                   2.13 per cent.       9.00 per cent.
99.55 per cent-     99.62 per cent.